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Description 

BACKGROUND OF THE INVENTION 

5 This invention relates to an image-receiving sheet which is used in combination with a heat transfer sheet, for per- 
forming recording corresponding to information by heat transferring the dye or pigment in the heat transfer sheet 

The heat transfer recording system has been widely utilized as the recording system in a printer such as that in a 
computer, word processor, and other devices. In recent years, attempts have been made to use a heat-transfer sheet 
having a heat transfer layer containing a sublimatable dye provided on the surface of a substrate such as polyethylene- 

w terephthalate in combination with an image-receiving sheet and perform overlayed recording of cyan, magenta, yellow, 
etc. thereby to accomplish recording of images of natural color photographic tones on said image-receiving sheet. This 
technique is being utilized in the case of, for example, recording an image directly on a CRT display. 

As such image-receiving sheets, those with a construction having a receiving layer provided on the surface of a 
resin with high heat resistance such as polyethyleneterephthalate, non-foamed film of polypropylene type resin, or a 

is synthetic paper using a polyolefin type resin or a polystyrene type resin as the base material have been known in the 
art. 

However, an image-receiving sheet using polyethyleneterephthalate, etc., as the substrate may incur a lowering in 
its transferred image density due to high rigidity and low thermal insulating property of the substrate, and yet sometimes 
smooth sheet delivery may not be obtained. Consequently, there have been the drawbacks such as printing drift or color 

20 drift occurring when overlayed printing is repeated several times as in color printing, whereby transferred images of high 
sharpness could not be obtained. 

Also, while printing according to the heat -transfer system has been done by means of a heating printing means 
such as a thermal head, since the heat during transfer is applied only from one direction of the sheet in the image- 
receiving sheet of the prior art, the substrate of the image-receiving sheet curls so that the receiving layer side is on the 

25 concave inner side, thus resulting in the drawback of poor transfer. 

Further, after a desired image has been once transfer recorded on a receiving layer by heating the heat transfer 
sheet as described above by means of a thermal head, the image may be transferred onto a transferable article such 
as telephone card in some cases. When used as transferred on a transferable article, a transparent image-receiving 
layer is provided on a transparent substrate, and after forming, for example, a reverse image on the image-receiving 

30 layer, heat transfer is carried out directly on an article, or through an adhesive sheet in the case of a cloth or the like. 
The transparent substrate may be permitted to remain as it is on the article to provide a protective layer or, alternatively, 
it may be peeled off to make the image-receiving layer the protective layer. 

However, with a sheet having only a transparent receiving layer provided on a transparent substrate, there is the 
problem of difficulty of detecting the state of sheet delivery in the heat transfer device. Further, in transparency of the 

35 prior art, a support comprising a polyethyleneterephthalate film, or the like containing generally titanium white, etc. has 
been used as laminated, freely peelable on the back surface of the substrate for the purpose of reinforcement of the 
sheet. Thus, in the image-receiving sheet for transfer onto a transferable article having a support in laminated state on 
the substrate back surface, the transparent substrate is generally as thin as about 6 to 25 \i, but since the image-receiv- 
ing sheet is further laminated on the back surface with a support comprising a non-foamable resin, the rigidity as a 

40 whole becomes too high. 

For this reason, the actual contact dot area between the heat transfer sheet and the image-receiving sheet 
becomes smaller as compared with the dot area heated by a thermal head. As the result, the density of the transferred 
image is low, and yet delivery of the image-receiving sheet during heat transfer in the transfer device cannot be con- 
ducted smoothly by means of the transfer device, whereby there has been the problem of printing drift or color drift in 

45 the case of performing overlayed transfer repeatedly as in color transfer. 

EP-A-0 234 563 discloses an image-receiving sheet for use in heat transfer recording, said sheet comprising a 
base sheet, a receiving layer provided on one surface of the base sheet for receiving a dye or a pigment migrating from 
a heat transfer sheet, said base sheet comprising a laminate having a synthetic paper preferably containing microvoids 
and a core material. DE-A-32 39 187 and DE-A-32 39 198 describe heat-sensitive recording sheets comprising a base 

so sheet and a heat-sensitive, color-forming layer containing a colorless, color-forming compound and a color-developing 
compound, which is coated on the surface of the base sheet. 

The present invention has been accomplished in view of the above points and is intended to provide an image- 
receiving sheet which has high printing density and yet is free from printing drift, color drift, and other drawbacks. 
Another object of the present invention is to provide an image-receiving sheet which can perform sheet delivery in 

55 a transfer device smoothly and yet without the possibility of incurring deleterious influence or curling by the heat applied 
during transfer. 

The present invention is an image-receiving sheet for use in heat transfer recording, comprising a base sheet and 
a receiving layer provided on one surface of said base sheet for receiving a dye or a pigment migrating from a heat 
transfer sheet during said heat transfer recording, said receiving layer comprising a resin which is capable of receiving 
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the thus migrated dye or pigment from the heat transfer sheet, said base sheet comprising a laminate of (i) a first layer 
having a porous structure or foamed structure and (ii) a second layer comprising a non-foamed structure, said first layer 
being disposed between said second layer and said receiving layer, said second layer being provided on said first layer 
in a freely peelable off state. 

5 Further, the invention is an image-receiving sheet for use in heat transfer recording, comprising a base sheet and 
a receiving layer provided on one surface of said base sheet for receiving a dye or a pigment migrating from a heat 
transfer sheet during said heat transfer recording, said receiving layer comprising a resin which is capable of receiving 
the thus migrated dye or pigment from the heat transfer sheet, said base sheet comprising a porous structure or foamed 
structure and having no non-porous or non-foamed layer. 

w 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

is FIGS. 1 through 5 are sectional views respectively showing specific examples of the image-receiving sheet of the 
present invention, FIG. 3 being a sectional view showing the state of transferring an image by the use of the image- 
receiving sheet of the present invention to a specific article; and 
FIG. 6 is a sectional view showing the state of the image transferred to a specific article. 

20 DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, preferred embodiments of the present invention will now be described. 

As shown in the sectional view in FIG. 1 , the first embodiment of the image-receiving sheet of the present invention 
has a receiving layer 2 on the surface of a base sheet 1 having a porous structure or a foam structure. 
25 In the example shown in FIG. 2, the base sheet 1 comprises a substrate 1 a and a support 1 b. Further, in this exam- 
ple, an intermediate layer 3 is formed between the base sheet 1 and the receiving layer 2. 

The constitution and the materials of the image-receiving sheet of the present invention will first be described in 
detail primarily with respect to these examples. 

30 Base sheet 

In the present invention, the base sheet comprises one or two or more layers, and at least one layer of the base 
sheet has a porous structure or a foam structure. The material having a porous or foam structure can be obtained 
according to, for example, such methods as described below. 

35 

(a) The method in which a thermoplastic resin is stretched with addition of inorganic or organic fine particles, 
whereby voids are generated around the fine particles. 

(b) The method in which an organic solvent solution of a synthetic resin is extruded through an orifice, and then 
introduced into a coagulating bath to cause coagulation by desolventization, whereby voids are generated through 

40 elimination of the solvent. 

(c) The method in which a resin is extruded together with a foaming agent to carry out extrusion foaming. 

As the base sheet, laminated products of these materials can be also used. When produced according to the 
method of (c), those with small cell sizes are particularly preferred. 

45 As the material for the base sheet, one having high heat resistance such as a polyester (e.g., polyethylenetereph- 
thalate), an aliphatic polyamide (e.g., 6-nylon), an aromatic polyamide, polycarbonate, polyallylate, polyether, polyether- 
sulfone, polyether ether ketone, polyether imide and polyimide are preferred, but it is also possible to use polyolefins 
such as polyethylene and polypropylene, polyvinyl chloride, polyvinylkJene chloride, polyvinyl alcohol, acrylic resins, 
cellulose resins, styrene resins, ethylene-vinyt acetate copolymer, ethylene-vinyl alcohol copolymer, ionomer, etc. 

so The thickness of the base sheet is preferably of the order of 50 to 200 |mm. As to the density of the base sheet 1 
(density of the weight per 1 m 2 divided by the thickness), it is preferably 90% or less, particularly 80% or less, and 50% 
or more, relative to the density of the non-foamed product of the same material, for improvement of printing quality and 
maximum heat insulating effect. 

As shown in FIG. 2, in the present invention, the base sheet can be made as a laminate of the substrate 1 a and the 

55 support 1 b, and in this constitution, by providing the support 1 b, an excellent effect for improvement of delivery perform- 
ance of the sheet in the transfer device for sheet is exhibited. As the support 1 b, a synthetic resin film, a white synthetic 
resin film containing a pigment such as titanium white, etc., a cellulose fiber paper such as a coated paper or cast 
coated paper is used, and as the above synthetic resin, the same resins as those for the substrate 1 a can be employed, 
but other resins may also be employed. When the support 1b is constituted of a synthetic resin film or a white synthetic 
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resin film, it may be constituted of either the same material resin as the substrate 1 or a different material resin. 

If the support 1 b is laminated in a freely peelable state with the substrate 1a, the delivery performance of the sheet 
in the transfer device during transfer can be improved, and also a procedure such as peeling after transfer is possible. 
For laminating the support 1b as in a freely peelable manner with the substrate 1a, it is possible to empoly the method 
5 in which both are caused to adhere with a weak tackrfier or the method in which the support 1 b surface is subjected to 
a release treatment, and the substrate 1a is coated on the receiving layer non-forming surface with a strong tackrfier, a 
heat-sensitive adhesive, etc. and dried before being caused to adhere. In the latter method, the substrate 1 a from which 
the support is peeled off (the receiving layer having already an image transferred thereon) can also be used as the label 
attached with the tackrfier. Also, the support 1b can have a detection mark for positioning in the transfer device during 
10 heat transfer printing. Further, on the back of the support 1b, for improvement of paper passage, a lubricating layer com- 
prising an acrylic resin, methacrylic resin, etc. or an antistatic layer such as a surfactant can be formed. 

The support 1 b, when used for a use such as transferring the transferred image further to another image-receiving 
member 15, will be finally peeled off from the substrate 1a. 

FIG. 3 indicates the manner in which transfer is carried out onto an image-receiving member 15 such as a card, 
75 reference numeral 14 designating an image, 4 a primer, and 5 a weak tackifier layer. 

Image-receiving sheets to be used by transfer onto articles such as cards and fabrics are generally of the following 
two types. 

(I) A plastic film such as polyethyleneterephthalate is subjected to a primer treatment, if necessary, and an image- 
20 receiving layer is provided thereon. The silicone which is the release agent on the image-receiving surface is cured. 

On the other hand, on one surface of the foamed polyethyleneterephthalate which is the support, a slip layer for 
making delivery within the printer smooth is provided and provided with mark printing, if necessary, while on the 
opposite surface is applied a primer treatment, if necessary, followed by coating of a weak tackifier thereon. The 
transparent substrate provided with the above image receiving layer, at its surface having no image-receiving layer, 

25 is caused by pressure to adhere with a weak tackifier thereby to provide an image-receiving sheet. A sublimataWe 
dye image (ordinarily reverse image) is formed at the image-receiving surface of the image-receiving sheet, and 
the image-receiving surface is caused by hot pressurization with hot rollers to adhere onto an article made readily 
adherable by primer treatment, for example, the primer treated surface of a card substrate. The support can be 
peeled off together with the weak tackrfier to obtain a decorated article. In this case, the film such as transparent 

30 polyethyleneterephthalate becomes the protective layer to improve the storability of the card. Particularly, when 
storability is important, it is desirable to add a photostabilizer, etc., internally of the transparent film and/or the 
image receiving layer. 

(II) Alternatively, for making the support readily peelable, in place of using the weak tackifier as described above, 
an image-receiving sheet with the following constitution can be also made. That is, on a smooth film of polyethyl- 

35 eneterephthalate, a peeling layer is formed and an image-receiving layer is provided thereon. In this case, the sheet 
assembly is so designed that the adhesive force between the peeling layer and the smooth film wilt be weaker than 
the adhesive force between the peeling layer and the image-receiving layer. On the other hand, the- surface of the 
foamed polyethyleneterephthalate which is the support, on which no slip layer is provided, is subjected to a primer 
treatment, if necessary, coated with an adhesive, and caused to adhere by contacting the surface having no image- 

40 receiving layer of the smooth film provided with the above image-receiving layer with the adhesive. After formation 
of a sublimating dye image on the image-receiving surface, heat transfer is effected on an article similarly as 
described above to make a decorative article. In this case, the image-receiving layer or the peeling layer functions 
as protection of the image. 

45 In either of the cases (I) and (II), the transparent plastic sheet or the smooth plastic film is preferably on the thinner 
side so that the cushioning characteristic of the foamed polyethyleneterephthalate which is the support will contribute 
to the effect, and a film with a thickness of about 6 to 25 jim is generally used. 

The image-receiving sheet of the present invention, by the use of a base sheet comprising a material having a 
porous or foamed structure, can produce a transferred image with high density by the cushioning action and heat insu- 

so lating action of the base sheet, and can also obtain smooth delivery of the image-receiving sheet in the transfer device, 
whereby there is no possibility of printing slippage due to irregularity of delivery or color drift during color transfer. Yet 
there is also no possibility of curling of the substrate by heating during printing, thus producing the excellent effect of 
obtaining a clear and good transferred image. 

55 Receiving layer 

For the receiving layer, it is desirable to use a resin having dyeability with respect to a sublimatable dye and weath- 
ering resistance. Specifically, the following examples may be included. 
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(1) Saturated polyester resin, polyurethane resin, polystyrene resin, polyamide resin, vinyl chloride resin, vinyl chlo- 
ride-vinyl acetate-copolymer resin, copolymer of vinyl chloride and acyiic acid type monomer, polyvinyl acetate, 
polycarbonate resin, epoxy resin, and ethylene-vinyl acetate type resin. Among these, copolymers of vinyl chloride- 
acrylic acid type monomer and polyamide resin are particularly preferred. Also, a resin composition composed 
mainly of vinyl chloride can be formed into a film according to the film forming processing method such as the cal- 
endering method and used as the receiving layer, which can be used particularly with a foamed sheet caused to 
adhere thereon or adhere in a freely peelable state and is particularly suitable for OHP, labels, etc. 

(2) When a copolymer of vinyl chloride with an acrylic acid type monomer is used as the resin for the receiving 
layer, a receiving layer having good dyeability as well as weathering resistance can be obtained. 

Examples of acrylic acid type monomers are acrylates such as methyl acrylate, ethyl acrylate, 2-ethylhexyl acr- 
ylate, 2-hydroxyethyl acrylate, and trimethylolpropane triacrylate; methacrylates such as methyl methacrylate, t- 
butyl methacrylate, triethyleneglycol dimethacrylate, and trimethylolpropane methacrylate; acrylic acid or meth- 
acrylic acid and acrylic acid metal salts. 

As acrylates, those having a functional group, particularly acrylates or methacrylates having a hydroxy! group 
in the side chain are desirably used because dyeability can be remarkably enhanced. 

The copolymerization ratio of vinyl chloride to an acrylic acid type monomer is desirably vinyl chloride/acrylic 
acid type monomer = 50 to 90%/50 to 10%, and its molecular weight is 5,000 to 40,000, preferably 10,000 to 
30,000. 

Also, it is possible to use a copolymer of vinyl chloride and an acrylic acid type monomer copolymerized with 
other monomers such as acrylonitrile, vinyl pyrrolidone, N-substituted maleimide, maleic acid, etc. In this case, the 
copolymerization ratio of other monomers is desirably of the order of 0.1 to 30%. 

(3) As the receiving layer resin, a resin having an amide bond (NH-CO-) or a modified resin which is a derivative of 
said resin may be also used. 

The resin having an amide bond is obtained by, for example, polycondensation of a dicarboxylic acid com- 
pound and a diamine compound. Examples of these dicarboxylic acids and diamines are as follows. 

(A) Dicarboxylic acids: 

0 aliphatic dicarboxylic acids such as oxalic acid, malonic acid, succinic acid, oleic acid, maleic acid, adi- 
pic acid, eraidic acid, azelaic acid, sebacic acid, eicosanic diacid, and linoleic acid, and derivatives thereof; 
0 alicyclic dicarboxylic acid such as cyclopropane dicarboxylic acid, cyclohexane carboxylic acid, and 
bicydooctane dicarboxylic acid, and derivatives thereof; 

<§) aromatic dicarboxylic acids such as phthalic acid, naphthalene dicarboxylic acid, biphenyl dicarboxylic 
add, and isopropylidene dibenzoic add, and derivatives thereof; 

® dicarboxylic acids such as oxaadipic acid, methyl 9-oxabicyclo[3,3,1]nonane-2,6-dicarboxylate, and 
4,5-imidazole carboxylic acid, and derivatives thereof, and also dimers (dimeric acids) of linoleic acid, oleic 
add, eraidic acid, and tall oil fatty acid. 

(B) Diamine compounds: 

(J) diamines such as ethyl enediamine, trimethylenediamine, tetramethylenediamine, diaminobutane, pen- 
tamethylenediamine, hexamethylenediamine, heptamethylenediamine, octamethylenediamine, decame- 
thylenediamine, and dodecamethylenediamine, and derivatives thereof; 

<g) diamines such as phenylenediamine, diaminotoluene, diaminophenol, and isophoronediamine, and 
derivatives thereof. 

A receiving layer prepared by the use of these polyamide resins is particularly excellent in dyeability. 

(4) The receiving layer may be formed by the use of a resin composition composed mainly of polyvinyl chloride. 
Such a resin is a resin composition containing 50% by weight or more of polyvinyl chloride, spedfic examples of 
which are homopolymers only of polyvinyl chloride; copolymers of vinyl chloride copolymerized with 5 to 30% of 
vinylidene chloride, or an acrylate; a blend resin of polyvinyl chloride blended with other resins such as ethylene- 
vinyl acetate. 

The resin composition composed mainly of polyvinyl chloride can incorporate 5 to 60%, preferably 10 to 50%, 
by weight of a plasticizer. If the amount of the plasticizer added is less than 5% by weight, the image-receiving layer 
becomes rigid and dyeability of a dye during transfer will be lowered. On the contrary, if it exceeds 60% by weight, 
although dyeability can be improved, blurring of image is liable to occur with elapse of time, whereby storability of 
image for a long period is inferior. Examples of the plasticizer are phthalic acid esters, dibasic acid esters, polyhy- 
dric alcohol esters, fatty acid esters, epoxy. fatty add esters having the function as the stabilizer, and polymeric 
plasticizers such as ethylene-vinyl acetate copolymer, used singly or as combinations of two or more kinds. 
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(5) The above receiving layer resin which can be mixed with each other can be used as a mixture. Also, another 
resin with good dye dyeability may also be used as a mixture with the above receiving layer resin. 

Examples of the resin with good dye dyeability are resins of polyester type, polyurethane type, vinyl acetate type, 
5 polystyrene type, epoxy type, amino type, and ethylene-vinyl acetate type. 

Formation of the receiving layer may be practiced with the use of a composition for formation of a receiving layer 
obtained by dissolving or dispersing the receiving layer resin in a solvent according to a known coating method or print- 
ing method. Otherwise, after a layer has been formed once on a temporary carrier separated from the foamed sheet 
substrate, it may then be transferred onto the foamed sheet substrate. 
10 In the case of a resin composition composed mainly of polyvinyl chloride, a film formed by the film forming process- 
ing method such as the calendering method may be used as the receiving layer, and a foamed sheet may be caused to 
adhere on the opposite surface or to adhere in a freely peelable state to provide an image-receiving sheet. 

In the composition for formation of receiving layer, for improvement of the weathering resistance of the transferred 
image, one or two or more kinds of UV-ray absorbers, photostabilizers or antioxidants, etc. may be added, if necessary. 
is These additives should be added each in an amount of 0.05 to 10 parts by weight based on 100 parts by weight of the 
resin. 

It is also possible to add a white pigment in the composition for formation of the receiving layer for the purpose of 
improving whiteness, shielding property of the receiving layer, or further imparting writability to the image-receiving 
sheet surface, etc. As the white pigment, titanium oxide, zinc oxide, kaolin clay, calcium carbonate, silica, etc. can be 
20 employed, and the amount of the white pigment is preferably 5 to 50 parts by weight based on 100 parts of the resin 
constituting the receiving layer. 

When the receiving layer is white and its surface reflection characteristic is within a certain range, the degree of 
whiteness is high and the image transferred appears beautiful. Its desirable range is such that the values of L, a and b 
as measured by the method defined by JIS-Z8722 and represented by the method defined by JIS-Z8730 are, respec- 
ts tively, L=90 or more, a=-1 .0 to +2.0 and b=-2.0 to -5.0. 

For falling within such a desirable range, it is necessary to incorporate a blue dye and a red dye other than the white 
pigment such as titanium oxide, and to incorporate further, if necessary, a fluorescent brightener, and control the 
respective contents. The above resin used in the receiving layer has a slightly yellow tint. By controlling the contents of 
these additives, good whiteness can be obtained. The amount of the white pigment added in the receiving layer is desir- 
30 ably 30% or less, particularly 1 0% or less based on the receiving layer resin. Accordingly, as the substrate coated with 
the receiving layer, one having values of L, a and b approximately in the above ranges is preferable, and particularly a 
foamed product of polyethyleneterephthalate is desirable. 

The weight of the solvent in the receiving layer is desirably 1% or less of the weight of the solvent soluble compo- 
nents for forming the receiving layer. If the amount of the solvent remaining in the receiving layer is 1% or more, the sol- 
as vent odor remains, and also the image tends to become obscure when stored for a long time after printing. 

The thermoplastic resin for forming the receiving layer desirably has a glass transition point of 40°C or higher. 
When the glass transition point is lower than 40°C, dyeability can be improved, but the dye received tends to migrate 
toward the overlapped sheet side to be retransferred, and also the dye received is subjected to migration, whereby the 
image becomes obscure. 

40 

Release agent, Release agent layer 

The image-receiving sheet of the present invention can contain a release agent in the receiving layer for enhancing 
reusability from the heat-transfer sheet. Examples of such a release agent are solid waxes such as polyethylene wax, 
45 amide wax, and Teflon powder, fluorine type, phosphoric acid ester type surfactants, and silicone oils, of which silicone 
oils are preferred. 

As the above silicone oil, an oily one can be used, but a cured type oil is preferred. As the cured type silicone oil, 
the reaction cured type, the photocured type, the catalyst cured type, etc. may be used, but a silicone oil of the reaction 
cured type silicone oil is preferred. As the reaction cured type silicone oil, one obtained by the reaction curing of an 

so amino-modrfied silicone oil and an epoxy-modrf ied silicone oil is preferred. The amount of this cured type silicone oil is 
preferably 0.5 to 30 parts by weight based on 100 parts by weight of the resin constituting the receiving layer. 

Also, a release agent layer can be provided by coating a part or all of the surface of the receiving layer with the 
above release agent dissolved or dispersed in an appropriate solvent and then drying the coating. As the release agent 
constituting the release agent layer, the reaction cured product of the amino-modrfied silicone oil and the epoxy-modi- 

55 fied silicone oil as mentioned above is particularly preferred. The release agent layer should have a thickness of 0.01 
to 5 jam, particularly 0.05 to 2 urn. The release agent layer may be provided on either a part of the surface of the receiv- 
ing layer or the whole surface. When it is provided on a part of the receiving layer surface, dot impact recording, heat- 
sensitive melting transfer recording or recording with a pencil, etc. can be performed on the portion where no release 
agent layer is provided, ft is also possible to perform the sublimating transfer recording operation by another recording 
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mode, such as by performing sublimating transfer recording at the portion where the release agent layer is provided and 
recording according to another recording mode at the portion where no release agent is provided. 

Further, in the present invention, in place of a silicone resin, fluorine resin, etc., or under a state of mixture with 
respective resins, a thin layer of the hot release agent as shown below may be also provided: 

5 

(a) a hot release agent comprising as the main component a polymer having an organopolysiloxane component in 
the main chain or the side chain of the polymer; 

(b) a hot release agent comprising as the main component a polymer having a long-chain alkyl component in the 
side chain of the polymer. 

10 

Intermediate laver 

The intermediate layer 3 can be constituted of a resin such as a polyester, vinyl chloride-vinyl acetate copolymer, 
an acrylic resin, or polyvinyl acetate. By the provision of the intermediate layer, printing density can be further enhanced 
75 through its cushioning property. 

The intermediate layer 3 is provided by coating a solution of the above resin dissolved in a solvent and drying the 
coating, or by melting and extrusion coating of the above resin. 

Surface roughening treatment 

20 

In the present invention, the receiving layer on either its outer or front surface or the surface on the opposite side 
to the receiving layer forming surface can be suitably coated with an antistatic agent to prevent so-called "two-sheet 
feeding" during automatic paper feeding arising from electrostatic charges. However, when the effect of preventing two- 
sheet feeding only with the antistatic agent is insufficient, this problem can be solved by roughening at least a part of 
25 the surface of the image receiving sheet and/or the surface on the back side. 

Particularly, when the substrate of the image-receiving sheet comprises a plastic sheet, a synthetic paper sheet or 
a laminate thereof with a cellulose fiber paper, and automatic sheet feeding is performed with the image-receiving 
sheets piled in a tray in the heat-sensitive printer, the image-receiving sheets tend to be delivered with two or more 
sheets in superposed state (so-called two-sheet feeding) to cause inconvenient sheet clogging even if an antistatic 
30 treatment has been applied on the surface of the sheets. 

For solving this problem, it is desirable to roughen at least a part of both front and back surfaces of the image 
receiving sheet, for example, the non-image portion of the receiving surface or the back surface of the image-receiving 
sheet, by imparting fine unevenness thereto. 

35 Label 

The image-receiving sheet 31 of the present invention may be one having a laminated structure, as shown in Fig. 
4, comprising a release treatment layer 33, a tacky layer 34, a substrate 35 and a receiving layer 36 successively lam- 
inated on a support 32. In this figure, reference numeral 37 designates cutting lines made by a half-cut process. 

40 Also, the above image-receiving sheet 31 has a structure which is peelable between a support portion 38, compris- 
ing the above support 32 and the release treatment layer 33, and an image-receiving sheet portion 39, comprising the 
tacky layer 34, the substrate 35 and the receiving layer 36. 

The above image-receiving portion 39 is the portion to be released from the support portion 38 and stuck onto var- 
ious articles and comprises a structure in which the receiving layer 36 is provided on the substrate 35, and the tacky 

45 layer 34 which enables adhering onto the surface of a desired article is secured to the back surface of the substrate 35. 
The image-receiving sheet 31 is subjected to a half-cut process for providing cutting lines 37 extending through all 
of the layers constituting said support portion 38 or sheet portion 39, at specific positions of the support portion 38 or 
the image-receiving sheet portion 39 of the layer constitution comprising the laminated structure as shown in Fig. 4. The 
half-cut process is generally applied after the lamination working of the image-receiving sheet prior to transfer image 

so recording by the use of a commercially available punching device, etc. by controlling the depth of the progress, but the 
half-cut process may also be applied after transfer image recording, and the number of cutting lines, kinds of lines, 
shapes drawn by the lined, etc. are suitably set. 

When the half-cut process is applied at the support portion 38, after transfer image recording, the peeling operation 
for peeling the support portion 38 from the image-receiving sheet portion 39 can be done easily and rapidly. Also, in the 

55 case of this example, in sticking a layer preferably with a thin thickness onto a card or the like, if the support portion is 
removed by peeling all at once, only the image-receiving sheet with a thin thickness remaining becomes inconvenient 
in handling, whereby adequate sticking will be difficult. In such a case, by applying the half-cut process so as to peel off 
only the support portion corresponding to the image forming portion to be stuck (e.g. image is formed at the central por- 
tion of the sheet) and permit the support portion which becomes the remaining peripheral portion to remain, peeling can 
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be done during sticking with only the support portion corresponding to said stuck portion, and the image-receiving por- 
tion can be supported by the remaining support portion to be handled very conveniently, whereby adequate sticking 
working can be done. In this case, after the image-receiving sheet portion has been stuck onto an article, the remaining 
support portion and the image-receiving sheet portion on said support portion are removed. 
s On the other hand, as shown in Fig. 5, when the image-receiving portion 39 is subjected to the half-cut process, 
the image-receiving sheet portion 39 can be sectionalized and, recording of desired transfer images carried out within 
the regions of the sections. Then the image-receiving sheet portion 39 within the section surrounded by the cutting line 
37 can be released correctly and easily divided from the supporting portion 38. 

In practically using the image-receiving sheet 31 constituted as described above, it is combined with the heat trans- 
re fer sheet, and through migration of the dye in the colorant layer in the heat transfer sheet by heating by a thermal head, 
etc. to the receiving layer 36 of the image-receiving sheet, a transferred image is formed on the image-receving sheet. 
Then the image-forming sheet portion 39 is peeled off from the support portion 38 along the cutting line 37 by the half- 
cut process, which step is followed by sticking of the image-receiving sheet portion having the transferred image 14 
formed thereon onto an intended article 15, as shown in Fig. 6. The article 15 may be any article, provided that the 
is transferred image can be plastered thereon. 

The image-receiving sheet having the above composition is suitable for a use in which a large number of face pic- 
tures are formed, subjected to half -cut for respective sections of the respective face pictures, and peeled off to be stuck 
onto name cards or various ID cards. 

20 Detection mark 

For distinguishing whether the image-receiving sheet is the correct sheet to be used for the heat-sensitive transfer 
printer, and also, performing positional determination between the heat-transfer sheet and the image-receiving sheet, 
it is desirable to form a physically detectable detection mark on a part of the image-receiving sheet, ordinarily on the 
25 back surface of the sheet. 

As a method for preparing the image-receiving sheet having the detection mark, each sheet obtained by cutting a 
sheet of the image-receiving sheet in a wound-up state is printed with a physically detectable mark at a position corre- 
sponding to a corner and/or a side, and then said sheet is cut to give an image-receiving sheet having a detection mark 
at the corner and/or the side. 

30 

Writing treatment layer 

The image-receiving sheet of the present invention can have a writing treatment layer provided at a specific position 
on the receiving layer. The writing treatment layer refers to one on which writing with a pencil, a ball-point pen, a fountain 
35 pen, etc. or otherwise sealing, etc. can be done. By the provision of this layer, difficulty in writing, sealing, etc., because 
the receiving layer is generally constituted of a resin film surface, can be overcome, whereby comments, notes, etc. can 
be written freely on this layer. The writing treatment layer is formed by the use of a resin such as hydroxyethyl cellulose, 
polyvinyl acetate, or styrenemaleic acid copolymer which is mixed with calcium carbonate, silica, clay, etc. 

40 Storability enhancing treatment of image 

In the present invention, for storability enhancement of the transferred image, a protective layer can be formed on 
the surface of the receiving layer. 

As the material for such protective layer, there are plastic films such as those of polyethyleneterephthalate, poly- 
45 propylene, and rigid vinyl chloride, which are laminated on the receiving layer having an image formed thereon through 
a heat-meltable sheet or an adhesive. 

Instead of providing a protective layer, it is also possible to wrap the sheet with a plastic film such as one of rigid 
vinyl chloride, polypropylene or polyethyleneterephthalate, or to store the sheet in a case made of those films. 

Also, in the present invention, after formation of a dye image on the receiving layer of the image-receiving sheet, 
so the dye forming the image can be amply color formed and dyed by heating with heating means such as a thermal head, 
heating rolls or a laminator, whereby an image having excellent image density, light resistance, stain resistance, etc. 
can be provided. 

Further, in the present invention, after formation of a dye image on the receiving layer of the image-receiving sheet 
having a receiving layer comprising an uncured or semi-cured curable resin, the receiving layer can be cured by appli- 
55 cation of an energy such as heat or ionizabte radiation to impart long term storability to the dye image. 

Uses 

The image-receiving sheet of the present invention is applicable for hard copy making of an image recorded on a 
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CRT picture face or an image recorded by a magnetic recording means, and may be used as it is after printing, or oth- 
erwise used after printing, with peel-off of the support. Alternatively, after printing, it can be caused to adhere with the 
printed surface pressed against an article on which it is to be transferred and then peeled off from the support before 
use. 

5 Specific examples of uses are those as substitute products for printed matter, particularly printed matter for correc- 
tion, and otherwise formation of face pictures of ID cards, formation of face pictures on name cards, picture attachments 
on telephone cards, premiums, postal cards, advertisements for windows, electric decorative signboards, various dec- 
orative articles, tags, labels for explanation of merchandise, labels for stationary articles, indices for audio cassettes or 
video cassettes, and other various uses. 

10 

Other considerations 

Ordinarily, image-receiving sheets are stored and handled in a state in which a large number of sheets are stacked. 
In this case, it is preferable that the image-receiving sheets stacked in a large number be packaged and sealed with a 
is cover comprising a soft packaging material and yet have a structure such that one end of said cover can be readily bro- 
ken to be removed. By making such a structure, in using practically this stack, the user can break one end of said pack- 
age and set the image-receiving sheets on a sheet-feeding cassette with the remainder of the cover still intact, that is 
without touching the image-receiving sheets internally of the cover by hand, whereby infiltration of dust or grime can be 
prevented so far as possible. 

20 Also, in using the image-receiving sheet of the present invention, it is possible to use a sheet-feeding cassette pro- 
vided with a cassette case with a sealed structure which is detachable relative to the printer and houses internally 
image-receiving sheets, the image-receiving sheet take-out outlet having been made openable. 

The user, in using the paper-feeding cassette, merely opens the take-out outlet and can set the cassette case on 
the printer as it is without touching the image-receiving sheets therein by hand, whereby infiltration of dust or grime into 

25 the sheet-feeding cassette or leaving of fingerprints on the image-receiving sheets can be prevented. 

Also, in using the image-receiving sheets of the present invention, it is preferable to provide a box-shaped case for 
housing a large number of stacked image-receiving sheets, which case is provided on one end with a take-out outlet for 
image-receiving sheets, a dust removing means provided at said take-out outlet, and a dust removing means for remov- 
ing dust from the recording sheet during take-out of the image-receiving sheet, such as a dust removing brush or a dust 

30 removing tape. 

Further, the heat-sensitive transfer printer may also be provided with a means for removing dust on the image- 
receiving sheet. As the means for removing dust, tacky rolls and/or deelectrif ication rolls can be used. 

In formation of images by means of the sublimation transfer method, the image reproductivity varies according to 
the quality of a heat transfer sheet or an image receiving sheet and the fluctuation of a printer itself. Therefore, in using 
35 the present invention, it is preferable to prepare a reference color in advance in order to know the variation of the repro- 
ductive of images. 

Such a reference color may be prepared separately with the image receiving sheet, or the reference color may be 
formed on the part of the image receiving sheet, preferably on the edge of the surface where a receiving layer is formed. 
The reference color comprises a thin and long color scale consisting divided small parts of color, e.g., yellow, cyan, 

40 magenta and black. This color scale has preferably the range from shadow to highlight in each color. In printing, another 
color scale (reference color) may be formed together with images. In this case, the color scale formed with images is 
compared with the previously formed color scale thereby to inspect the ^productivity of images formed by sublimation 
printing. Thus, the quality of the image receiving sheet and the heat transfer sheet and the fluctuation of the operation 
conditions of a printer can be judged by users. 

45 According to the result of the above determination, users can change the heat transfer sheet or the image receiving 
sheet, or adjust the operation conditions of the thermal printer, thereby to enhance the image reproductivity. 

The present invention is described in more detail below by way of specific Examples, in which quantities expressed 
in parts and % are by weight unless otherwise specifically noted. 

50 Example A-1 

A porous polyethyleneterephthalate film having a density of about 73% relative to the density of the non-foamed 
polyethyleneterephthalate film (thickness 100 ji, density 1.04, produced by Diafoil K.K., commercially available as 
[foamed white polyester film]) was used as the substrate, and after an urethane type primer was applied and dried on 
55 one surface of this substrate, a composition for formation of a receiving layer of the following composition was applied 
by a Myer bar and dried (coating amount after drying 6 g/m 2 ) to form a receiving layer, thus obtaining an image-receiv- 
ing sheet. 



9 



EP 0529 691 B1 

Composition for forming receiving layer 



Polyester resin (Vylon 200, produced by Toyobo, Japan) 


70 parts 


Polyester resin (Vylon 290 t produced by Toyobo, Japan) 


30 parts 


Amino-modified silicone (KF-393: produced by Shinetsu Kagaku Kbgyo, Japan) 


5 parts 


Epoxy-modified silicone (X-22-343: produced by Shinetsu Kagaku Kogyo, Japan) 


5 parts 


Methyl ethyl ketone 


350 parts 


Toluene 


350 parts 



On the other hand, with the use of a polyester film with a thickness of 4.5 \i (Lumilar; produced by Toray, Japan) 
having a heat-resistant lubricating layer comprising a thermosetting acrylic resin provided on one surface as the sub- 
strate, the ink compositions for formation of heat transfer layer with the following compositions were applied on the sub- 
strate on the surface on the side where the heat-resistant lubricating layer was provided and the opposite side each to 
a coated amount after drying of 1 g/m 2 to obtain a heat transfer sheet. 

Cyan ink composition for f ormation of heat transfer layer 



Disperse dye (Kayaset Blue 714, produced by Nippon Kayaku, Japan) 5 parts 

Polyvinyl butyral resin (Ethlec BX-1 , produced by Sekisui Kagaku, Japan) 4 parts 

Methyl ethyl ketone 46 parts 

Toluene 45 parts 



Maaenta ink composition for formation of heat transfer laver 



Disperse dye (MS Red G: produced by Mitsui Toatsu Kagaku, Japan) (Disperse Red 60) 


2.6 parts 


Disperse dye (Macrolex Violet R: produced by Bayer) (Disperse Violet 26) 


1.4 parts 


Polyvinyl butyral resin (Ethlec BX-1 : produced by Sekisui Kagaku, Japan) 


4.3 parts 


Methyl ethyl ketone 


45 parts 


Toluene 


45 parts 
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Yellow ink composition for formation of heat transfer laver 



5 



Disperse dye (Macrolex Yellow 6G: produced by Bayer) (Disperse Yellow 201) 


5.5 parts 


Polyvinyl butyral resin (Ethlec BX-1 , produced by Sekisui Kagaku, Japan) 


4.5 parts 


Methyl ethyl ketone 


45 parts 


Toluene 


45 parts 



By the use of the heat transfer sheet together with the above image-receiving sheet, printing was peformed by 
is means of a color video printer: VY-50 (produced by Hitachi Seisakusho) under the conditions shown below, and the 
reflective density of cyan was measured by a Macbeth color densitometer RD-91 8 to be 1 .95. Also, the printing density 
was found to be uniform over the entire printed surface, and good transfer image could be obtained, without drop-out of 
dot being observed, with high printing densities for all of the three colors, without coarseness, color drift of the three 
colors or ground irregularity. Further, by controlling the electrical energy applied on the head by varying the pulse width, 
20 any desired printing density could be obtained with good reproducibility. 

Printing conditions 

Printing speed: 33.3 ms/line 

25 Delivery pitch: 0.166 mm 

Pulse width: 12.0 ms 

Head application voltage: 1 1 .0 V 

Comparative Example A-1 

30 

When printing was performed on an image-receiving sheet obtained as in Example A-1 except for changing the 
substrate to a non-foamed white polyethyleneterephthalate f ilm (thickness 100 p., density 1.42, produced by Toray: E- 
20), the printing density was found to be lower as compared with Example A-1 . There was coarseness in the half-tone 
image, and also color drift of the three colors was observed. 

35 

Example A-2 

A porous polyethyleneterephthalate film having a density of about 80% relative to the density of the non-foamed 
film (thickness 75 \i, density 1.16, produced by Teijin K.K., commercially available as [porous PET]) was used as the 
40 substrate, and a composition for formation of an intermediate layer shown below was applied and dried on one surface 
of this substrate (coating amount after drying 5 g/m 2 ). 

Composition for for mation of intermediate layer 

45 



Polyester resin (Vylon 200, produced by Toyobo) 60 parts 
Polyester resin (Vylon 600, produced by Toyobo) 40 parts 
Solvent (methyl ethyl ketone/toluene = 1/1) 650 parts 



55 Subsequently, on the intermediate layer formed as described above, a composition for formation of a receiving 
layer with the following composition was applied by a Myer bar and dried (coating amount after drying 5 g/m 2 ) to form 
a receiving layer. 
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10 



Polyester resin (Vylon 200, produced by Toyobo) 70 parts 

Vinyl chloride-vinyl acetate compolymer (Vinylite VYHH, produced by Union Carbide) 30 parts 

Amino-modified silicone (KF-393: produced by Shinetsu Kagaku Kogyo, Japan) 7 parts 

Epoxy-modrfied silicone (X-22-343: produced by Shinetsu Kagaku Kogyo, Japan) 7 parts 

Solvent (methyl ethyl ketone/toluene) = 1/1) 700 parts 



Further, on the surface on which a receiving layer was not formed of the substrate having a receiving layer formed 
thereon, a tackif ier (Finetack S PS- 1001 , produced by Dainippon Ink Kogyo K.K.) was applied and dried (coating amount 
after drying about 20 g/m 2 ) and caused to adhere onto the release treated surface of a commercially available releas- 
able paper to provide an image-receiving sheet. 
20 As the result of the same printing operation as in Example A-1 on the image-receiving sheet, the image density was 
high without color drift of the three colors. This sheet was suitable as a decorative label when the releasable paper was 
peeled off. 



Comparative Example A-2 

An image-receiving sheet was obtained as in Example A-2 except for changing the substrate to a non-foamed white 
polyethyleneterephthalate film (thickness 75 \i, density 1 .42, produced by Toray: E-20). When printing was performed 
on the sheet in the same manner as in Example A-1 , the image density was found to be lower as compared with that in 
Example A-1 . There was coarseness in the half-tone image, and also color drift of the three colors was detected. 

Example A-3 



A foamed polypropylene film having a density of about 69% relative to the density of non-foamed film (thickness 60 
(x, density 0.62, produced by Toray: Torefan BOYP) was used as the substrate, and, after an urethane type primer was 
35 applied and dried thereon, a receiving layer was further provided in the same manner as in Example A-1 (coated 
amount after drying 5 g/m 2 ) to provide an image-receiving sheet. When printing was performed on the image-receiving 
sheet in the same manner as in Example A-1, the printing density was high, and also no drop-out of dots was observ- 
able. Furthermore, a good image could be obtained without color drift of the three colors. 

40 Example A-4 



Image-receiving sheets were obtained as in Example A-1 except for the use of the following composition (A) and a 
composition to which an anatase type titanium oxide (produced by Titanium Kogyo; KA-10), a benzooxazole type fluo- 
rescent brightener (produced by CIBAGEIGY Co.; Uvitex OB), a colorant dye (produced by Nippon Kayaku; Kayaset 
45 Blue-N), a red dye (produced by Bayer Co.; Macrolex Red Viotet R) had been added in amounts shown in Table 1 . 



50 



55 
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5 



Polyester resin (Vylon 600, produced by Toyobo, Japan) 


6.6 parts 


Polyvinyl chloride acetate (produced by Denki Kagaku: #1000A) 


9.0 parts 


Amino-modtfied silicone oil (produced by Shinetsu kagaku, Japan; X-22-350C) 


0.3 part 


Epoxy-modif ied silicone oil (produced by Shinetsu Kagaku, Japan; X-22-3000E) 


0.3 part 


Toluene 


42.2 parts 


Methyl ethyl ketone 


42.2 parts 



15 

L, a and b values of the image-receiving sheets obtained as described above were measured by SM color compu- 
ter (SM-4CH Model) produced by Suga Testing Machine. The measured values are shown in the following Table 1. 

20 

Table 1 



No. 


White pigment (wt. 
parts) 


Blue dye (wt. 
parts) 


Red dye (wt. parts) 


L 


a 


b 


Visual judgement 


1 


0 


0 


0 


94.38 


•0.95 


2.02 


tinted in yellow 


2 


0 


0.003 


0.003 


90.51 


-0.29 


-3.89 


good white 


3 


0.75 


0.003 


0.003 


92.50 


0.12 


-3.52 


good white 



30 

Example A-§ 

Two kinds of image-receiving sheets were obtained as in Example A-1 except for the use of the following composi- 
35 tion (B) and the following composition (C) as the composition for formation of receiving layer, respectively. Also, for com- 
parison, an image-receiving sheet was prepared by the use of the following composition (D). 

Composition (B) for forming receiving laver 

40 



Vinyl chloride/2-hydroxyethyl acrylate = 80/20 (each mole) copolymer resin 


2 parts 


Amino-modrfied silicone (KF-393: produced by Shinetsu Silicone, Japan) 


0.125 part 


Epoxy-modified silicone (X-22-343: produced by Shinetsu Silicone, Japan) 


0.1 25 part 


Toluene 


10 parts 


Methyl ethyl ketone 


10 parts 



55 
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Composition (C) for forming receiving laver 



Vinyl chloride/2-hydroxyethyl acrylate maleic acid = 83.6/16/0.4 (each mole) Copolymer resin (Ethlec 
E-C110, produced by Sekisui Kagaku Kogyo, K.K., Japan) 


2 parts 


Amino-modrfied silicone (KF-393; produced by Shinetsu Silicone, Japan) 


0.125 part 


Epoxy-modified silicone (X-22-343: produced by Shinetsu Silicone, Japan) 


0.125 part 


Toluene 


10 parts 


Methyl ethyl ketone 


10 parts 



Composition ( D) for forming receiving layer 



Polyester resin (Vylon 200, produced by Toyobo, Japan) 


2 parts 


Elvaroy 741 (EVA type polymeric plasticizer, produced by Mitsui Polychemical, Japan) 


2 parts 


Amino-modified silicone (KF-393: produced by Shinetsu Silicone, Japan) 


0.125 part 


Epoxy-modified silicone (X-22-343: produced by Shinetsu Silicone, Japan) 


0.125 part 


Toluene 


10 parts 


Methyl ethyl ketone 


10 parts 



After printing was performed on each image-receiving sheet obtained according to the same method as in Example 
A-1 , weathering resistance test was conducted to obtain the results as shown below in Table 2. 

Weathering resistance test 

Weathering resistance was measured according to J IS L0842, and those with the initial fastness in the second 
exposure method of J IS L0841 exceeding class 3 were rated as ©, and those not satisfying class 3 as x. 



Table 2 





Weathering resistance test results 


B 




C 


© 


D 


X 



Example A-6 

As the composition for forming a receiving layer, the following composition (E) was used, and further the composi- 
tion (F) for comparative purpose, to obtain 3 kinds of image-receiving sheets. 
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5 



Pdyamide resin (produced by Henkel Hakusuisha: Versamide 744) 


10 parts 


Amino-modified silicone oil (produced by Shinetsu Kagaku Kogyo: KF-396) 


1 part 


Epoxy-modified silicone oil (produced by Shinetsu Kagaku Kbgyo: X-22-343) 


1 part 


Toluene 


20 parts 


Isopropyl alcohol 


20 parts 



15 

After printing was performed on the image-receiving sheet obtained in the same manner as in Example A-1 , the 
relative density was measured by a densitometer RD-918 produced by Macbeth Co., USA. As the result, it was found 
to be 1 .5 for one using the composition (E) and 1 .0 for one using the composition (F). 

20 Claims 

1 . An image-receiving sheet for use in heat transfer recording, comprising a base sheet and a receiving layer provided 
on one surface of said base sheet for receiving a dye or a pigment migrating from a heat transfer sheet during said 
heat transfer recording, 

25 said receiving layer comprising a resin which is capable of receiving the thus migrated dye or pigment from the heat 
transfer sheet, 

said base sheet comprising a laminate of (i) a first layer having a porous structure or foamed structure and (ii) a 
second layer comprising a non-foamed structure, said first layer bang disposed between said second layer and 
said receiving layer, said second layer being provided on said first layer in a freely peelable off state. 

30 

2. An image-receiving sheet according to claim 1 , wherein a third layer comprising a porous structure or foamed struc- 
ture is formed on the outer surface of the second layer. 

3. An image-receiving sheet for use in heat transfer recording, comprising a base sheet and a receiving layer provided 
35 on one surface of said base sheet for receiving a dye or a pigment migrating from a heat transfer sheet during said . 

heat transfer recording, 

said receiving layer comprising a resin which is capable of receiving the thus migrated dye or pigment from the heat 
transfer sheet, 

said base sheet comprising a porous structure or foamed structure and having no non-porous or non-foamed layer. 

40 

4. An image-receiving sheet according to daim 1 , wherein the first layer has a density of 90% or less of the density of 
the non-foamed product of the same material as said first layer. 

5. An image-receiving sheet according to claim 1, wherein the second layer and the receiving layer comprise trans- 
45 parent materials. 

6. An image-receiving sheet according to claim 1 , wherein a tackrf ier layer is formed between the first and second lay- 
ers. 

so 7. An image-receiving sheet according to claim 1 , wherein a releasing treatment is applied on the second layer. 

8. An image-receiving sheet according to claim 1 , wherein a half-cut treatment is applied at a specific portion thereof. 

9. An image-receiving sheet according to claim 1, wherein an intermediate layer is formed between the base sheet 
55 and the receiving layer. 

10. An image-receiving sheet according to claim 1 , wherein the receiving layer has dyeability and comprises a sythetic 
resin having weathering resistance. 
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11. An image-receiving sheet according to claim 10. wherein the receiving layer comprises a copolymer of vinyl chlo- 
ride and an acrylic acid type monomer. 

1 2. An image-receiving sheet according to claim 1 1 , wherein said acrylic acid type monomer has a polar group. 

13. An image-receiving sheet according to claim 10, wherein said receiving layer comprises a resinous composition 
composed mainly of a polyvinyl chloride. 

1 4. An image-receiving sheet according to claim 1 3, wherein the receiving layer comprises a fabricated film formed by 
film formation. 

15. An image-receiving sheet according to claim 13, wherein a plasticiser or a thermoplasticity imparting agent is fur- 
ther added to the resinous composition constituting the receiving layer. 

16. An image-receiving sheet according to claim 1, wherein the receiving layer comprises a resin having an amide 
bond or a modified resin thereof. 

17. An image-receiving sheet according to claim 16, wherein said resin having an amide bond is a resin obtained by 
condensation between one or two or more kinds of dicarboxylic acids having aliphatic hydrocarbon chains with 6 or 
more carbon atoms or derivatives thereof and one or two or more kinds of diamine compounds. 

18. An image-receiving sheet according to claim 1 , wherein the second layer comprises a cellulose fiber paper, and the 
first layer comprises a plastic sheet. 

1 9. An image-receiving sheet according to claim 1 , wherein at least one part of at least one of the two surfaces of the 
image-receiving sheet is roughened. 

20. An image-receiving sheet according to claim 1, wherein the surface reflective characteristics of the surface on 
which the receiving layer is provided as a coating in terms of the respective values L, a and b as measured by the 
method defined according to the Japanese Industrial Standards designation JIS-z8722 and represented by the 
method defined according to designation JIS-z8730 are within the ranges of L=90 or more, a=-1 .0 to +2.0 and b=- 
2.0 to -5.0. 

21. An image-receiving sheet according to claim 6, wherein the tackifier layer comprises a strong tackifier layer. 

22. An image-receiving sheet according to claim 6, wherein the tackifier layer comprises a weak tackifier layer. 

23. An image-receiving sheet according to claim 1 , wherein the outer surface of the receiving layer is readily releasable 
from a heat transfer sheet. 

24. An image-receiving sheet according to claim 1, wherein the weight of residual solvent in the receiving layer is 1% 
or less of the weight of the solvent soluble components in the receiving layer. 

25. An image-receiving sheet according to claim 1 , wherein the resin constituting the receiving layer has a glass tran- 
sition point of 40°C or higher. 

26. An image-receiving sheet according to claim 1 , having releasability imparted by the application thereon of a release 
agent comprising a polymer having the releasable moiety in the main chain or the side chain. 

27. An image-receiving sheet according to claim 26, wherein the releasable moiety of the polymer is a polysiloxane or 
a long chain alkyf group. 

28. An image-receiving sheet according to claim 1 , having a detection mark on a part of either surface thereof. 

29. An image-receiving sheet according to claim 6 or 7, wherein either the portion inclusive of the tackifier layer or sup- 
per part thereof (the receiving layer side) or the portion containing no tackifier layer therebelow (the support side) 
is cut into a predetermed shape. 

30. A tacky label comprising an image-receiving sheet of claim 6 having a dye image receiving layer. 
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PatentansprQche 

1. Bildempfangsblatt zur Verwendung bei der Thermotransfer-Aufzeichnung, umfassend ein Grundblatt und eine 
Empfangsschicht, die auf einer Oberfiache des Grundblatts angeordnet ist, urn einen Farbstoff Oder ein Pigment, 

5 welcher bzw. welches wdhrend der Thermotransfer-Aufzeichnung von einem Thermotransferblatt migriert, aufzu- 
nehmen, 

wobei die Empfangsschicht ein Harz umfaBt, welches in der Lage ist, den bzw. das dergestalt migrierte(n) Farbstoff 
bzw. Pigment von dem Thermotransferblatt aufzunehmen, 

und wobei das Grundblatt ein Laminat von (i) einer ersten Schicht mit einer porfisen Struktur oder geschaumten 
10 Struktur und (ii) einerzweiten Schicht, umfassend eine nicht-geschaumte Struktur, umfaBt, wobei die erste Schicht 
zwischen der zweiten Schicht und der Empfangsschicht angeordnet ist und die zweite Schicht auf der ersten 
Schicht in einem frei abldsbaren Zustand vorgesehen ist. 

2. Bildempfangsblatt nach Anspruch 1, wobei eine dritte Schicht, umfassend eine porOse Struktur oder geschaumte 
15 Struktur, auf der auBeren Oberf lache der zweiten Schicht gebildet ist. 

3. Bildempfangsblatt zur Verwendung bei der Thermotransfer-Aufzeichnung, umfassend ein Grundblatt und eine 
Empfangsschicht, welche auf einer Oberf lache des Grundblatts angeordnet ist, urn einen Farbstoff oder ein Pig- 
ment, welcher bzw. welches wahrend der Thermotransfer-Aufzeichnung von einem Thermotransferblatt migriert, 

20 aufzunehmen, 

wobei die Empfangsschicht ein Harz umfaBt, welches in der Lage ist, den bzw. das dergestalt migrierte(n) Farbstoff 
bzw. Pigment von dem Thermotransferblatt aufzunehmen, 

und wobei das Grundblatt eine porOse Struktur oder geschaumte Struktur umfaBt und keine nicht-porOse oder 
nichtgeschaumte Schicht aufweist. 

25 

4. Bildempfangsblatt nach Anspruch 1, wobei die erste Schicht eine Dichte von 90 % oder weniger der Dichte des 
nicht-geschaumten Produkts aus demselben Material wie der ersten Schicht aufweist. 

5. Bildempfangsblatt nach Anspruch 1, wobei die zweite Schicht und die Empfangsschicht transparente Materialien 
30 umfassen. 

6. Bildempfangsblatt nach Anspruch 1, wobei eine klebrig machende Schicht zwischen der ersten und der zweiten 
Schicht gebildet ist. 

35 7. Bildempfangsblatt nach Anspruch 1 , wobei eine Trennbehandlung auf der zweiten Schicht angewendet wurde. 

8. Bildempfangsblatt nach Anspruch 1 , wobei eine Habschnitt-Behandlung bei einem bestimmten Teil davon ange- 
wendet wurde. 

40 9. Bildempfangsblatt nach Anspruch 1, wobei eine Zwischenschicht zwischen dem Grundblatt und der Empfangs- 
schicht gebildet ist. 

10. Bildempfangsblatt nach Anspruch 1, wobei die Empfangsschicht eine Farbbarkeit aufweist und ein synthetisches 
Harz mit einer Witterungsbestandigkeit umfaBt. 

45 

11. Bildempfangsblatt nach Anspruch 10, wobei die Empfangsschicht ein Copolymer von Vinylchlorid und einem 
Monomer vom Acrylsauretyp umfaBt. 

1 2. Bildempfangsblatt nach Anspruch 1 1 , wobei das Monomer vom Acrylsauretyp eine polare Gruppe aufweist. 

50 

13. Bildempfangsblatt nach Anspruch 10, wobei die Empfangsschicht eine harzartige Zusammensetzung umfaBt, wel- 
che hauptsachlich aus einem Polyvinylchlorid gebildet ist. 

14. Bildempfangsblatt nach Anspruch 13, wobei die Empfangsschicht einen angefertigten Film umfaBt, welcher durch 
55 Filmbildung hergestellt wurde. 

15. Bildempfangsblatt nach Anspruch 13, wobei ein Weichmacher oder ein Thermoplastizitat verleihendes Mittel der 
harzartigen Zusammensetzung, welche die Empfangsschicht bildet, zusatzlich zugegeben wird. 
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16. Bildempfangsblatt nach Anspruch 1 , wobei die Empfangsschicht ein Harz umfaBt, welches eine Amidbindung Oder 
ein modifiziertes Harz davon umfaBt. 

17. Bildempfangsblatt nach Anspruch 16, wobei das Harz, welches eine Amidbindung aufweist, ein Harz ist, welches 
5 durch Kondensation zwischen einem oder zwei Oder mehreren Alien von Dicarbonsduren mit aliphatischen Koh- 

lenwasserstoffketten mit 6 oder mehr Kohlenstoffatomen oder Derivaten davon und einem oder zwei oder mehre- 
ren Arten von Diaminverbindungen erhalten wurde. 

18. Bildempfangsblatt nach Anspruch 1, wobei die zweite Schicht ein Cellulosefaserpapier umfaBt, und die erste 
10 Schicht ein Kunststoffblatt umfaBt. 

19. Bildempfangsblatt nach Anspruch 1, wobei mindestens ein Teil von mindestens einer der zwei Oberfiachen des 
Bildempfangsblatts aufgerauht ist. 

75 20. Bildempfangsblatt nach Anspruch 1 , wobei die Oberf Idchenreflexionscharakteristika der Oberfiache, auf welcher 
die Empfangsschicht als Uberzug angeordnet ist, ausgedruckt durch die jeweiligen Werte L, a und b, welche durch 
das gemflB der Japanese Industrial Standards-Norm JIS-z8722 definierte Verfahren gemessen und durch das 
gemSB der Norm JIS-Z8730 definierte Verfahren dargestellt werden, in den Bereichen von L=90 oder mehr, a=-1 ,0 
bis +2,0 und b=-2,0 bis - 5,0 liegen. 

20 

21. Bildempfangsblatt nach Anspruch 6. wobei die Webrig machende Schicht eine starke Webrig machende Schicht 
umfaBt. 

22. Bildempfangsblatt nach Anspruch 6, wobei die Webrig machende Schicht eine schwache Webrig machende 
25 Schicht umfaBt. 

23. Bildempfangsblatt nach Anspruch 1, wobei die SuBere Oberfiache der Empfangsschicht leicht von einem Warme- 
ubertragungsblatt abldsbar ist. 

30 24. Bildempfangsblatt nach Anspruch 1 , wobei das Gewicht des restlichen Ldsungsmittels in der Empfangsschicht 1 % 
oder weniger des Gewichts der LOsungsmittel-IGslichen Komponenten in der Empfangsschicht betrSgt. 

25. Bildempfangsblatt nach Anspruch 1, wobei das Harz, welches die Empfangsschicht bildet, einen GlasGbergangs- 
punkt von 40°C oder h6her aufweist 

35 

26. Bildempfangsblatt nach Anspruch 1, welches eine AblOsbarkeit aufweist, welche durch die Anwendung eines 
Trennmrttels darauf verliehen wurde, wobei das Trennmittel ein Polymer umfaBt, welches den abldsbaren Teil in der 
Hauptkette oder der Seitenkette aufweist. 

40 27. Bildempfangsblatt nach Anspruch 26, wobei der abJOsbare Teil des Polymers ein Polysiloxan oder eine Langketten- 
Alkylgruppe ist. 

28. Bildempfangsblatt nach Anspruch 1 , welches eine Nachweismarkierung auf einem Teil von einer seiner Oberfia- 
chen aufweist. 

45 

29. Bildempfangsblatt nach Anspruch 6 oder 7, wobei errtweder der Teil einschlieBlich der Webrig machenden Schicht 
oder der obere Teil davon (die Empfangsschichtserte) oder der Teil, welcher keine Webrig machende Schicht dar- 
unter errthait (die Tragerseite) in eine vorbestimmte Form geschnitten ist. 

so 30. Klebriges Etikett, umfassend ein Bildempfangsblatt gemdB Anspruch 6, welches eine Farbbildempfangsschicht 
aufweist. 

Revendications 

55 1. Feuille r6ceptrice d'image destin6e k §tre utilis6e dans I'enregistrement par transfert par la chaleur, comprenant 
une feuille de base et une couche r6ceptrice dispos6e sur une surface de ladite feuille de base pour recevoir un 
colorant ou un pigment migrant depuis une feuille de transfert par la chaleur pendant ledit enregistrement par trans- 
fert par la chaleur, 

ladite couche r6ceptrice comprenant une r6sine qui est capable de recevoir le colorant ou pigment qui a ainsi migrg 
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depuis la feuille de transfert par la chaleur, 

ladite feuille de base comprenant un stratif i6 de (i) une premiere couche ayant une structure poreuse ou une struc- 
ture expans6e et de (ii) une seconde couche comprenant une structure non expans6e, ladite premiere couche 
etant disposee entre ladite seconde couche et ladite couche receptrice, ladite seconde couche etant disposee sur 
5 ladite premiere couche k retat librement detachable. 

2. Feuille receptrice d'image selon la revendication 1 , dans laquelle une troisieme couche comprenant une structure 
poreuse ou une structure expans£e est form6e sur la surface exterieure de la seconde couche. 

10 3. Feuille receptrice d'image destinee k §tre utilisee dans I'enregistrement par transfert par la chaleur, comprenant 
une feuille de base et une couche receptrice disposee sur une surface de ladite feuille de base pour recevoir un 
colorant ou un pigment migrant depuis une feuille de transfert par la chaleur pendant ledit enregistrement par trans- 
fert par la chaleur, 

ladite couche receptrice comprenant une r6sine qui est capable de recevoir le colorant ou pigment qui a ainsi migre 
75 depuis la feuille de transfert par la chaleur, 

ladite feuille de base comprenant une structure poreuse ou une structure expans6e et n'ayant aucune couche non 
poreuse ou non expansee. 

4. Feuille receptrice d'image selon la revendication 1, dans laquelle la premiere couche a une density de 90 % ou 
20 moins de la density du produit non expanse de la m§me mati&re que ladite premiere couche. 

5. Feuille receptrice d'image selon la revendication 1 , dans laquelle la seconde couche et la couche receptrice com- 
prennent des matidres transparentes. 

25 6. Feuille receptrice d'image selon la revendication 1 , dans laquelle une couche d'agent adhesif est formge entre les 
premiere et seconde couches. 

7. Feuille receptrice d'image selon la revendication 1 , dans laquelle un traitement de separation est applique k la 
seconde couche. 

30 

8. Feuille receptrice d'image selon la revendication 1 , dans laquelle un traitement de demi-coupe est applique sur une 
portion sp6crfique de celle-ci. 

9. Feuille receptrice d'image selon la revendication 1 , dans laquelle une couche intermediate est formee entre la cou- 
35 che de base et la couche receptrice. 

10. Feuille receptrice d'image selon la revendication 1, dans laquelle la couche receptrice est facile k teindre et com- 
prend une resine synthetique resistant aux intemperies. 

40 11. Feuille receptrice d'image selon la revendication 8, dans laquelle la couche receptrice comprend un copolymere de 
chlorure de vinyle et d'un monomere du type acide acrylique. 

12. Feuille receptrice d'image selon la revendication 11, dans laquelle ledit monomere du type acide acrylique a un 
groupe polaire. 

45 

13. Feuille receptrice d'image selon la revendication 10, dans laquelle ladite couche receptrice comprend une compo- 
sition resineuse compos£e principalement d'un chlorure de polyvinyle. 

14. Feuille receptrice d'image selon la revendication 13, dans laquelle la couche receptrice comprend un film pr6frabri- 
so que forme par formation d'un film. 

15. Feuille receptrice d'image selon la revendication 13, dans laquelle un plastifiant ou un agent conferant la thermo- 
plasticite est encore ajoute k la composition resineuse constituant la couche receptrice. 

55 16. Feuille receptrice d'image selon la revendication 1, dans laquelle la couche receptrice comprend une resine k 
liaisons amide ou une resine k liaisons amide modrfi£e. 

17. Feuille receptrice d'image selon la revendication 16, dans laquelle ladite resine k liaisons amide est une resine 
obtenue par condensation entre un ou deux types ou plus d'acides dicarboxyliques ayant des chaTnes hydrocarbo- 
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n6es aliphatiques en C 6 ou plus ou leurs derives et un ou deux types de composes diamines ou plus. 

18. Feuilie receptrice d'image selon la revendication 1 , dans laquelle la seconde couche comprend un papier de fibres 
de cellulose et la premiere couche comprend une feuilie plastique. 

1 9. Feuilie receptrice dlmage selon la revendication 1 , dans laquelle une partie au moins d'au moins une des deux sur- 
faces de la couche receptrice d'image est rendue rugueuse. 

20. Feuilie receptrice d'image selon la revendication 1 , dans laquelle les caracteristiques r6f I6chissantes de surface de 
la surface revetue par la couche receptrice, exprim6es par les valeurs L, a et b respectivement, mesur6es par la 
methode definie selon la norme japonaise JIS-Z8722 et representees par la methode definie selon la norme JIS- 
Z8730 sont dans les gammes suivantes : L = 90 ou plus, a = -1 ,0 k +2,0 et b = -2,0 k -5,0. 

21 . Feuilie receptrice d'image selon la revendication 6, dans laquelle la couche d'agent adhesif comprend une couche 
d'agent adhesif puissant. 

22. Feuilie receptrice d'image selon la revendication 6, dans laquelle la couche d'agent adhesif comprend une couche 
d'agent adhesif faible. 

23. Feuilie receptrice d'image selon la revendication 1 , dans laquelle la surface exterieure de la couche receptrice est 
facilement detachable d'une feuilie de transfert par la chaleur. 

24. Feuilie receptrice d'image selon la revendication 1 , dans laquelle le poids de solvant r6siduel dans la couche r6cep- 
trice est de 1 % ou moins du poids des constituants solubles du solvant dans la couche receptrice. 

25. Feuilie receptrice dlmage selon la revendication 1, dans laquelle la r6sine constituant la couche receptrice a un 
point de transition vitreuse de 40°C ou plus. 

26. Feuilie receptrice d'image selon la revendication 1, qui est rendue detachable par Implication sur celle-ci d'un 
agent de separation comprenant un polym&re ayant la portion separable dans la chatne principale ou les chaTnes 
laterales. 

27. Feuilie receptrice dlmage selon la revendication 26, dans laquelle la portion separable du polym£re est un groupe 
polysiloxane ou un groupe alkyle k longue chaTne. 

28. Feuilie receptrice d'image selon la revendication 1 , ayant une marque de reperage sur une partie de Tune ou ('autre 
de ses surfaces. 

29. Feuilie receptrice dlmage selon la revendication 6 ou 7, dans laquelle sort la portion contenant la couche d'agent 
adhesif ou sa partie superieure (le cdte de la couche receptrice) soit la portion ne contenant pas la couche d'agent 
adhesif au-dessous de celle-ci (le cdte du support) est decoupee dans une forme pr6d6termin6e. 

30. Etiquette collante comprenant une feuilie receptrice dlmage selon la revendication 6 ayant une couche receptrice 
d'image de colorant. 
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